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(54) Title: COIL ASSEMBLIES 




(57) Abstract 

This invention relates to coil assemblies and in particular, but not exclusively, to such assemblies for acoustic transducers. 
Thus a transducer (10) includes a case (11) in which is located a coil (16) mounted on a flexi-circuit, which locates the coil (16) for 
its assembly handling and which allows various configurations within the case (1 1). A method of winding the coil (16) and moun- 
ting it on the carrier (17) is also described. 
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Coil Asseinblies 



This invention relates to electrical coil assemblies 
and in particular, but not exclusively, to such 
assemblies for use in hearing aid transducers. 

In many applications, and particularly in the 
hearing aid industry, there is a need for very small 
electrical coils made of extremely fine wire. These 
coils have to be mounted into cases and the fine input 
and output wires have to be connected to terminals by 
significantly thicker wires. This results in many 
assembly problems, because the fine wire can only be 
manipulated under a microscope and is very liable to 
break and because, with current winding arrangements, 
there is no certainty where the leads of the coil may 
end up after winding. Another complication is that it 
is generally desirable to produce small coils without 
any internal former and this means that the coil is 
difficult to orientate and locate correctly in three- 
dimensions. (The only reference surfaces are the end 
faces and the tunnel). 

From one aspect the invention consists in a coil 
assembly comprising a fine wire coil having a set of 
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leads and a carrier incorporating electrical paths - 
extending from a first set of terminals to a second set 
of terminals, the coil being mounted on the carrier and 
its leads being connected to the first set of terminals. 

In a preferred embodiment the carrier is flexible 
and may, for example, be constituted by a f lexi-circuit . 
The coil is also preferably formerless and is preferably 
adhered to the carrier- The connections between the 
leads of the first set of terminals are preferably 
formed by welding or some similar arrangement so as to 
avoid solder flux contamination. 

It will be appreciated that once the coil and its 
leads are both attached to the carrier its orientation 
is immediately discernable and the assembly can be 
readily located and manipulated by automatic machinery. 

For example, as in a hearing aid transducer, the 
coil assembly may be located in a case having a slot 
through which the carrier extends such that its second 
terminals are external to the case and indeed they may 
be adhered to an external face of the case. Where the 
carrier is flexible it will be understood that the 
carrier can easily be bent to conform to the shape of 
the case and to pass around other elements of the device 
of which the coil assembly forms a part thus allowing a 
great range of configurations. Thus the carrier may 
extend above the coil or below the coil and its 
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dimensions may be selected to locate particularly -the 
coil within the case. The carrier may have a variety of 
second terminal configurations to suit the particular 
company using the devices and indeed the second 
terminals may be in the form of a plug-in connection. 

The invention also includes a method of 
manufacturing a coil assembly comprising winding a 
formerless coil, retaining the start and finish leads in 
predetermined positions, presenting a carrier having a 
first set of terminals to the coil, mechanically 
roanipulating the start and finish leads from their 
preaetermined positions into contact with the respective 
first terminals and forming an electrical contact 
between the leads and the terminals. 

Preferably the electrical connection is formed by 
welding or the like. Once the connection is formed, the 
coil is mounted on the carrier, for example, by 
adhesive. Conveniently the coil is wound on a 
retractable former which can be retracted at any 
convenient stage in the operation- Thus, in one 
arrangement, the coils may be suspended by their leads 
from posts on pallets, the posts retaining the leads and 
defining their predetermined positions. 

Although the invention has been defined above it 
v;ill be understood it includes any inventive combination 
of the features set out above or in the following 
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description. 

The invention may be performed in various ways and 
specific embodinents will now be described, by way of 
example, with reference to the accompanying drav/ings, in 
which: 

Figure 1 is a transducer assembly including a coil 
assembly according to the invention; 

Figures 2 to 4 show alternative embodiments of such 
a transducer; 

Figure 5 is a diagrammatic view from above of a 
winding machine for use in manufacture of the coil 
assemblies; 

Figure 6 is an end view of the machine of Figure 5; 

and 

Figures 7 and 8, 9 and 10 and 11 and 12 show view 
from above and one end in respective stages of the 
connection of a coil and its leads to a carrier. 

In Figure 1 an acoustic transducer, generally 
indicated at 10, coir^rises a case 11, having a top 12 
and a bottom 13, a diaphragm 14, a reed 15, a coil 16, 
mounted on a f lexi-circuit carrier 17 and magnets/pole 
piece assembly 18. 

As h^s been indicated above the coil 16 is 
formerless so that it can be sufficiently small, whilst 
accommodating the reed 15, and it is carried on the 
f lexi-circuit 17 by means of connections which will be 
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described in more detail below. The flexible nature of 
the circuit enables the carrier to be curved downwardly 
around the coil and to extend out of the case 11, 
through a slot 19 and to be bent along the external face 
of the bottom 13 to present terminals 20 for connection 
to the rest of a device- 
Figures 2 to 4 show alternative arrangements of the 
transducer 10 and they particularly well illustrate the 
dramatic effect of the use of a f lexi-circuit in that it 
can be bent into various positions and can be formed to 
accommodate various configurations. This is 
particularly advantageous when it comes to manufacture, 
because a batch suitable for any particular use can be 
made simply by supplying the machine described below 
with the appropriate f lexi-circuits ; no change is 
required in the manufacturing process. In contrast, 
with the present system, the assembly operatives have to 
select different pieces to achieve different 
constructions. 

Turning to Figures 5 and 6 a winding machine 21 
consists of a retractable coil former 22, a retractable 
tail stop 23, and a fly winder 24 which is retractably 
mounted on tail stop 23. The fly winder 24 is supplied 
from a spool 25. The machine 21 is arranged to operate 
with a series of pallets 26 which pass in this 
configuration from right to left. These pallets have 
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leading and trailing retaining posts 27 and 28 which 
pick up the wire 29 as it passes fron one coil to the 
next and retain it so that the posts define the 
positions of the start and trailing leads of the coil. 

Thus in manufacturing a coil 15 is wound on the 
former 22 by the fly winder 24, having already had its 
start coil lead retained by the post 27 and once winding 
is complete the trailing lead becomes entrapped by the 
trailing post 28. 

The pallet 26 would then normally be moved 
downstream to the next assembly stage, but for 
convenience a circuit positioning slide 30 is 
illustrated in winding location. As can be seen this 
slide holds the f lexi-circuit 17 in position in a 
retracted position until the coil is wound. The slide 
is then brought forward to position the circuit 17 under 
the coil 16. Alternatively, the circuit may be 
presented to the rod after it has been wound; the 
circuit being fed from a separate dispenser. 

Referring now to Figures 7 to 12 it will be seen 
that once the circuit 17 is positioned beneath the coil 
16 the leads 31 can be removed from their own positions 
defined by the posts 27 and 28 by robotic manipulating 
arms or the like and positioned on terminals 32 on the 
f lexi-circuit 17. They are then preferably welded to 
the terminals 32 which leaves the coil 16 supported. 
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f ractionall2/ above the carrier 16 • The coil is slid 
over and against the carrier 17 and the leads 31 brushed 
beside the coil. An adhesive is then placed between the 
edges of the coil 16 and the carrier 17. It will be 
seen that the terminals 32 are connected to terminals 20 
by means of electrical paths 33. 

As mentioned above it is more likely that the 
pallets 26 will be passed to a series of lead fixing and 
coil attaching stations after winding in order to 
achieve a greater throughput. 

The resultant assembly enables the coil to be moved 
around within the assembly plant without the coil being 
touched, hence reducing the risk of damage, and they 
could even be supplied mounted on strips of flexi- 
circuits. Another advantage is that the connections 
between the coil and the terminal are protected by the' 
f lexi-circuit and the coil. The coil is located 
three-dimensionally by the f lexi-circuit and the 
connections are formed without the need for thicker 
lead-out wires or other additional or complicated 
features as are currently used. The ability to achieve 
automatic assembly of the coil to its terminals 
considerably reduces the manufacturing costs and enables 
the assembly to be constructed in accordance with 
customer requirements very simply. 
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CLAIMS 

1. A coil assembly comprising a fine wire coil having 
a set of leads and a carrier incorporating electrical paths 
extending from a first set of terminals to a second set of 

5 terminals, the coil being mounted on the carrier and its 
leads being connected to the first set of terminals. 

2. An assembly coil as claimed in Claim 1, wherein the 
carrier is flexible or a f lexi-circuit. 

3. An assembly as claimed in Claim l or Claim 2, 
10 wherein the coil is a formerless coil. 

4. An assembly as claimed in any one of the preceding 
claims, wherein the coil is adhered to the carrier. 

5. An assembly as claimed in any one of the preceding 
claims, wherein the leads are welded to the first set of 

15 terminals . 

6. An assembly as claimed in any one of the preceding 
claims further comprising a plurality of coils mounted on 
the carrier. 

7. A hearing aid transducer incorporating a coil 
20 assembly as claimed in any one of the preceding claims. 

8. A transducer as claimed in Claim 7, further 
comprising a case having a slot through which the carrier 
extends such that its second set of terminals are external 
to the case. 

25 9. A transducer as claimed in Claim 8, wherein the 

second terminals lie along an external face of the case. 
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10. A transducer as claimed in any one of Claims 7 to 

9, wherein the ccorrier extends above or below the coil. 

11. A transducer as claimed in any one of Claims 6 to 

10, v;herein the carriers are dimensioned to locate the coil 
5 within the case. 

12. A hearing aid including a coil assembly as claimed 
in any one of Claims 1 to 6 or a transducer as claimed in 
any one of Claims 7 to 10. 

13. A method of manufacturing a hearing aid coil 
10 assembly comprising winding a formerless coil, retaining the 

start and finish leads in predetermined positions, 
presenting a carrier having a first set of terminals to the 
coil, mechanically manipulating the start and finish leads 
from the predetermined position into contact with respective 
15 first terminals and forming an electrical contact between 
the leads and the terminals. 

14 . A method as claimed in Claim 13 , wherein the 
electrical connections are formed by welding. 

15. A method as claimed in Claim 13 or Claim 14, 
20 further including adhering the coil to the carrier. 
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